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APPARATUS AND METHOD FOR TREATING A 
WAFER OF SEMICONDUCTOR MATERIAL 

5 

Arranging an image on the top surface of resist 
material is becoming increasingly popular and is known as 
Top Surface Imaging (TSI) , as for instance the Desire R pro- 
cess described in Proceedings SPIE 631, page 34 (1986) by F. 
5 coopmans and B. Roland. In addition to dry developing of the 
image, which must take place rapidly and anisotropically , 
the depositing of a silylation agent such as hexamethyl- 
disilazane or trimethyldisilazane is also important. This 
must take place in a properly uniform manner while depth and 
10 profile of the indifusion of this silylation agent must be 
precisely determined. Further information cn be obtained 

from the above article. 

In such processes the problem occurs that the tempera- 
ture in a reactor in which such a process has to take place 
15 is difficult to keep constant. So called hot spots are to be 
avoided and atmospheric influence is to be minimised. 

The present invention provides a device for treating a 
wafer of semiconductor material at a determined temperature 
with gas and/ or vapour, comprising: 
20 - a supply lock for supplying a wafer of semiconductor 

material at vacuum or underpressure; 

- a treatment space in which a wafer of semiconductor 
material can be placed via the supply lock; 

- a gas inlet for admitting gas and/ or vapour into the 

25 treatment space; 

- pump means for bringing the treatment space to and 

holding it at underpressure; and 

- a table part for supporting the wafer of semiconduc- 
tor material having a mass relative to the surrounding parts 

30 such that during treatment a substantially constant tempe- 
rature prevails in the treatment space. 

In preference the gas inlet is situated on the rear 
side of the wafer of semiconductor material to be 
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positioned, so that there is no possibility that liquid 
droplets can form on the front side of the wafer of 

semiconductor material. 

Also of great importance in keeping the treatment space 
5 at a constant temperature is the constant temperature of the 
gas to be admitted, for which purpose control means are 
arranged at the gas inlet, and valves and lines are heated 

in a controlled manner. 

Further advantages, features and details of the present 
10 invention will become apparent in the light of the following 
description of a preferred embodiment thereof, with refe- 
rence to the annexed drawings, in which: 

fig. 1 shows a diagram of an arrangement in which a 
preferred embodiment of the device according to the present 
15 invention is incorporated; 

fig. 2 shows a diagram of the apparatus of fig. 1; and 
fig. 3 shows the apparatus of fig. 2 in a second 
position. 

An arrangement 1 (fig. D comprises a transport area 2 
20 which is held under vacuum and in which a schematically 
designated robot 3 is disposed for transporting wafers of 
semiconductor material out of a cassette 4 held under vacuum 
to an etching reactor 5 and an apparatus 6 according to the 
present invention in which a so-called silylation reaction 
25 takes place. After the said treatment wafers of 

semiconductor material are transported by robot 3 to an 

output cassette 7. 

The device 6 (fig. 2, 3) comprises a supply lock 7 in 
which wafers of semiconductor material W are fed into a 

30 treatment space 9 and from which, in the present embodiment, 
they are later also discharged. The wafer of semiconductor 
material is placed on pins 10 which form part of a table 
part 11, of which a block 12 also forms part which has a 
considerable mass of metal, for example stainless steel, 

35 compared to the surrounding parts of the device 6. 

In the present embodiment the block of metal has a 
diameter of 26cm and a height of 10cm, such that the heat 
capacity of the metal table is at least two orders of 
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magnitude larger than a wafer of 98mm height and a diameter 
of 200mm. Preferably one table of stainless steel is covered 
with a tin layer of aluminium such as to increase thermal 
conduction to the wafer. The metal table is provided with 
5 fifteen heating elements of 750 watt each. 

Arranged in the table part in a manner not shown 
are heating means - and measuring and control means for 
measuring and controlling the temperature -to bring the 
block of metal 12, the water and the treatment space 9 to 

10 the desired temperature in a temperature range of 30-250°C 
within a short period, for instance 10 seconds. A gas inlet 
13 is further arranged through table part 11, which inlet is 
provided with only schematically designated temperature 
control means for accurate control of the temperature of the 

15 gas to be admitted. The gas is supplied on the underside of 
the wafer of semiconductor material W while a connection 15 
to vacuum pumps is situated on the upper side of wafer W so 
that the admitted gas on the underside of wafer W flows 
radially outward and flows uniformly round the periphery of 

20 the wafer, with a diameter of for instance 200 mm, upwards 

to the outlet 15. After wafer W is placed on the pins 10 the 
whole table part is moved upward, preferably pneumatically 
by means of schematically designated concertina parts 16. 
Arranged in an uppermost portion 17 of the device 16 are 

25 sealing means 18 against which table part 11 seals in its 
topmost position so that treatment space 9 is brought in a 
short time to the desired underpressure, for instance to a 
desired underpressure of 10" 4 Torr within 5 seconds. The 
device is further designed to operate to a pressure of 700 

30 Torr. 

Initial results with the shown and described device 
relate particularly to the above mentioned silylation pro- 
cess wherein good results are obtained in the submicron 
region with respect to bringing about diffusion of hexa- 
35 methyldisilazane and trimethyldisilazane on exposed portions 
of a wafer of semiconductor material so that within such 
submicron dimensions Si0 2 can subsequently be applied there 
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under plasma treatment. For further details of this process 
reference is made to the above mentioned SPIE publication. 


ixam 


After a pre-silylation bake at an underpresseure 
5 of 200 Torr and a N2 flow of 20% and a time of 60 sec, a 
number of wafers were silylated using the above described 
apparatus and arangement at a temperature of 110 »C, while 
the silylation agent (TMDS) which was introduced had a 

temperature of 30 °C. 
10 The uniformity of the thickness of the resist was 

measured to be within 1,5% at the thickness of 382-296 mm. 

It is important to notice that by the arrangement 
according to the present invention it is possible to 
minimize the influence of the atmospheric environment, 
15 especially moisture, as the wafers are kept under vacuum 
(between 10 -5 Torr and 750 Torr) between pretreatment and 
silylation (temperature 20-250 °C) 

The apparatus and method can be used for every 
type of resist that can be developed in a dry manner, 
20 especially TMDS and HMBS, and that are diffused selectively 
into certain parts (exposed or non-exposed) of the resist. 
The Desire" process is an example thereof. 

It is noted that in addition to the inclusion of the 
table part with great mass, the shown and described device 
25 is embodied such that "isotherms" in the treatment space 
have a uniform progression. 

It is further possible in a manner not shown to supply 
coolant to determined locations in the upper table part in 
order to obtain the desired uniform temperature profiling in 
30 the treatment space. 
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CLAIMS 


10 


1. Device for treating a wafer of semiconductor mate- 
rial at a determined temperature with gas and/ or vapour, 
comprising: 

- a supply lock for supplying a wafer of semiconductor 
material ; 

- a treatment space in which a wafer of semiconductor 
material can be placed via the supply lock; 

- a gas inlet for admitting gas and/or vapour into the 

treatment space; 

- pump means for bringing the treatment space to and 

holding it at underpressure; and 

- a table part for supporting the wafer of semiconduc- 
tor material having a mass relative to the surrounding parts 
such that during treatment an approximately constant tempe- 

15 rature prevails in the treatment space. 

2. Device as claimed in claim 1, wherein the table part 
has a mass such that in a temperature range of 30-250 »C a 
temperature stability within 1°C is obtained. 

3. Device as claimed in claim 1 or 2, wherein the con- 
stant temperature is reached within 10 seconds. 

4. Device as claimed in any of the claims 1, 2 or 3, 
wherein the table part comprises a block of stainless steel. 

5. Device as claimed in any of the claims 1-4, provided 
with means for moving the table part up and downward. 

6. Device as claimed in any of the claims 1-5, wherein 
the gas inlet extends through the table part to a position 
behind the wafer of semiconductor material for arranging. 

7. Device as claimed in any of the claims 1-6, wherein 
the gas inlet is provided with control means for controlling 
the temperature of the gas to be admitted. 

8. Method for treating a wafer of semiconductor mate- 
rial with gas and/or vapour, wherein a device as claimed in 
any of the claims 1-7 is applied and wherein the gas compri- 
ses a silylation agent for acting on portions of the wafer 

35 of semiconductor material exposed to light. 


20 


25 


30 
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